Scientific Models of Gaia
When James Lovelock first proposed his hypothesis, he presented Gaia as a single unified model. He recognised that, unlike other planets in our solar system, the earth is quite unique in its composition of gases which act like a blanket around the earth. The essential elegance of his hypothesis has attracted support from scientists and public alike. Moreover, as I hinted above, it offered a new way of approaching knowledge of the earth that looked at interactions on a whole planetary level -or geophysiology, to use Lovelock's nomenclature. Many scientists, however, were uneasy with Lovelock's ideas.
One reason was that it seemed to suggest the idea of a purpose for life, namely to keep the environment constant. Such purpose or teleology is anathema to traditional science, which aims to provide purely rational explanations.
Lovelock refuted the charge of purposefulness by showing that a computer model system called ''Daisyworld' could regulate the temperature of the earth automatically.
This model system shows changes in two populations of daisies, one of which is pale and reflects light and heat, while the other is dark and absorbs heat. The light daisies are presumed to have a higher temperature optimum for growth than the dark daisies.
As the temperature rises, the numbers of light daisies increase, which leads to a drop in temperature as light is reflected from this variety. As the temperature falls, the dark daisies increase in number, which leads to a subsequent increase in surface temperature as more heat is absorbed. This computer model did not 'prove' his hypothesis, but showed that teleology need not be introduced into his model in order for it to work.
Other scientists were prepared to accept some, but not all of Lovelock's ideas. The evidence in support of homeostatic regulation has focused around different known cycles of inorganic compounds, such as sulphur or nitrogen. The sulphur cycle is well documented and I will describe it briefly here by way of illustration. Marine algae are known to produce gaseous dimethyl sulphide, or DMS, which is then carried to the land through dissolution in rain droplets. Hence the production of DMS is part of the geophysiological recycling of sulphur from the sea to the land. That such recycling takes place is not particularly controversial scientifically. However, Lovelock suggested, in addition, that DMS produced by the algae is part of a Gaian system of climate regulation. As the temperature rises the DMS produced by the algae increases. The (21) The difficulty with all such speculations is that it is not possible to design a scientific test to prove these ideas. (22) It therefore clashes with one of the paradigms of science that requires an idea to be testable if it is to call itself science. (23) The belief that the whole planet cooperates so as to act as a single organism seems to suggest a cooperative model for evolution rather than the competitive model characteristic of Darwin's theory. All species are acting in concert for the survival of the whole, rather than competing for individual survival. The concept that species evolved in such a way so as to encourage cooperation is especially popular amongst sociobiologists. (24) The cooperative behaviour which has evolved in species such as ants and other social animals becomes a model for human behaviour. This has clear ethical implications, which I will discuss below. The opposite alternative is that evolution has favoured the development of behaviour which is based on self-interest alone, the so Belief in God is an act of faith and will remain so. In the same way it is otiose to try and prove that Gaia is alive. Instead, Gaia should be a way to view the Earth, ourselves and our relationships with living things. (30) The directedness of Gaia is, then, towards the persistence of life, rather than any 
Ambiguous Ethical Implications
Each of the above scientific interpretations of Gaia has ethical implications in terms of how far they serve to challenge or complement existing paradigms in environmental ethics.
(a) The Move Towards Collective Value
There is a wide spectrum of possible approaches to environmental ethics, from those who give priority to individuals, to those who consider collectives such as species, It might seem anomalous that any Gaian view could be used to support an anthropocentric stance. The argument is as follows. The most extreme view, which barely deserves to be described as an 'ethic', is that since Gaian science shows that the earth will correct itself after change, human pollution is relatively incidental. those who have tried to analyse morality have failed to treat the human traits that underlie moral behaviour as outcomes of evolution -as outcomes of the process, dominated by natural selection, that forms the organising principle of modern biology. (51) Callicott supports the Darwinian idea that natural selection favours altruistic behaviour, rather than selfish behaviour. For him this altruism extends to include the wider community of animals, plants and land. Objections similar to that levied against sociobiology in general include the problem of how we can distinguish between human behaviour that is generated by cultural factors and human behaviour that is genetically determined. More important, perhaps, socio-biological views encourage a form of biological determinism where human actions become determined by their genes. (52) This, is, ironically, the very opposite of the overall thrust of Gaian science, which is towards a more holistic, multidisciplinary approach. In this sense Callicott's views both cohere with and are in conjunction with the shift towards Gaia as ideology, which I will take up again below. There are various possible objections to this idea. The first, most obvious one is that
Gaia herself is not as benevolent as in Sahtouris' portrayal. Even Lovelock admits that
Gaia keeps the world 'warm and comfortable for those who obey the rules, but is ruthless in her destruction of those who transgress'. (57) A second objection is that of the so-called 'naturalistic' fallacy -the identification of something which is, in this case Gaia, with something that is good or valuable.
Moreover, as I noted above, it is a strand of Gaia selected in a way which ignores the more ignoble qualities of the 'system'. The overall conclusion of Lovelock's Gaia is that those parts of the planet which are most valuable are the tropical forests, prokaryotic bacteria and algae, a point which I referred to above. Some follow the logic of this view in a more consistent way and suggest that human beings are 'parasites' and like a 'cancer' on the planet. (58 John Milbank argues that 'deep green' views are deceptive since they fail to acknowledge that concern for 'nature' in itself requires a separation between subject and object.(64) A new objectivity was sought in nature, even at the start of modernity. The 'turn to nature' is, then, part of the problem of modernity and so is unlikely to be the place where we find the 'key to value'. (65) Gaia as ideology is also inconsistent with process philosophy. Two main criticisms are that Gaia is limited in its consideration of the earth rather than the whole universe and limited in its lack of consideration of the individual.(66) While both Gaia and process theology acknowledge 'processes' in the material world, Gaia takes a holistic stance that is lacking in process theology. Furthermore, the teleology that emerges in Gaian thought is very different from the teleology in process ideas, which are always directed towards individual maximum 'enrichment'. For Gaian thought the directness, if it exists, is more general and towards the maintenance of life.
In conclusion, at first sight the Gaia hypothesis could appear to present us with a model of life which supports one particular ethical stance or a form of ethical monism. However, the range of possible interpretations of Gaia from a scientific perspective mean that there is an equally wide range of ethical outcomes. This diversity leads to confusion in the debate since it is not always clear which particular version of Gaia is being used in support of a particular view. In particular, this highlights the problems of any attempt to find in the natural world a basis for ethics. A return to nature in Gaia is not likely to lead to clear ways forward and shares some of the problems of moral pluralism in general.
There is an obvious danger of using Gaia as a way of supporting pre-determined ethical Kirchner argues that according to the Gaia hypothesis the biota had destabilising effects early in the history of the planet, but now they are supposed to be stabilising. This leads to a circular argument where 'I'm left wondering what conceivable events could not be used as evidence for Gaia. If Gaia stabilises and Gaia destabilises, then is there any possible behaviour that is not Gaian? Is Gaia, then, simply a theory so flexible (and by implication free of specific empirical content) that it can be wrapped around any paleoclimatic record?', in Schneider and Boston, eds. Scientists on Gaia, p. 41, op. cit.
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Anaerobic is an environment that is free of oxygen, as opposed to aerobic conditions where oxygen is present. Lovelock estimates that the appearance of oxygen as the dominant atmospheric gas was between the Archean and Proterozoic periods. See There appear to be a number of different pools of dimethylsulphide which means that the factors which regulate production are highly complex. See M.O. Andreae, 'Geophysiological Interactions in the Global Sulphur Cycle', in Schneider and Boston, eds. Scientists on Gaia, pp. 131-138, op. cit. 18 Ibid., pp. 131-138. Andreae concludes that while there is evidence for release of DMS from different species of marine algae, there is no clear relationship between climate and speciation with respect to DMS production. Caldeira argues that the evolution of DMS as a means for climate control is not 'cost-effective' in evolutionary
